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Abstract-Direct observation of child restraint use was combined with interviews and mail 
questionnaires to measure prevalence of various child restraint practices and factors related to 
use of child safety seats and seat belts for children under the age of four. Trained observers 
assessed multiple dimensions of child restraint practices for a sample of motorists entering fast- 
food parking lots in Michigan. On-site interviews and follow-up questionnaires measured so- 
ciodemographic, attitudinal, belief, and behavioral characteristics related to restraint use. Ninety- 
two percent of infants under age 1 and 55% of children age 1 to 3 were traveling in a child safety 
seat. Public support for the mandatory child restraint law was very high-9 out of 10 believed 
it should be strictly enforced. Child restraint use was lower than average among motorists who: 
(1) had low family incomes, (2) were not currently married, (3) were of nonwhite ethnic back- 
grounds, and (4) were over the age of 40. A shift in social norms appears to have occurred in 
recent years, such that restraint of young children traveling in cars is now socially expected 
behavior. Recommendations include: (1) continuing educational efforts to increase knowledge 
of mandatory child restraint use laws, and (2) increased enforcement of mandatory child restraint 
use laws. 
INTRODUCTION 
Motor vehicle crashes are the leading cause of death of American children once past 
infancy and are responsible for significant numbers of severe and often disabling injuries. 
The efficacy of child restraint devices (CRDs) and seat belts in preventing a substantial 
proportion of crash fatalities and injuries is well documented [Rutherford, Greenfield, 
and Hayes et al., 1985; Evans, 1986; Wagenaar and Webster, 1986; Evans and Frick, 
19861. All 50 U.S. states have implemented laws requiring child restraint use. Although 
Michigan implemented such a law in April 1982, recent direct-observation surveys at a 
probability sample of 240 intersections throughout the state revealed that about one- 
fourth of children under the age of four travel unrestrained [Wagenaar and Wiviott, 
:.986]. 
Several studies of sociodemographic, behavioral, and other factors related to CRD 
use have appeared. The most frequent finding is that child restraint use is positively 
associated with the socioeconomic status of the parent or driver [Williams, 1972; Neu- 
mann, Neumann, and Cockrell et al., 1974; Pless and Roghmann, 1978; Philpot, Heath- 
ington, and Perry et al., 1979; Kielhorn and Westphal, 1980; Jonah and Dawson, 1982; 
Ward and Clearie, 1982; Hletko, Hletko and Shelness ef al., 1983; Faber and Hoppe, 
1.984; Foss, 19851. Other demographic characteristics reportedly associated with child 
restraint use include gender (female) [Kielhorn et al., 1980; Jonah et al., 1982; Faber ef 
al., 19841, marital status (married) [Neumann et al., 1974; Philpot et al., 1979; Hletko 
t’t al., 19831, and ethnic background (white) [Kielhorn et al., 1980; Jonah et al., 1982; 
Faber et al., 19841. Numerous studies have found child restraint use to be significantly 
related to belt use of parents [Williams, 1972; Neumann et al., 1974; Philpot et al., 1979; 
Hletko et al., 1983; Verreault, Stulginskas, and Key1 et al., 1982; Rood and Kraichy, 
3986; Wagenaar, Wiviott, and Businski, 19861. Protecting one’s children when driving 
is related to other preventive health behaviors such as regular pediatric visits, regular 
dental visits, and not smoking [Kielhorn et al., 1980; Hletko et al., 19831. Finally, Faber 
and Hoppe [1984] found that self-reported intentions to use child restraints are related 
to previous crash involvement; however, an earlier study by Neumann and others [1974] 
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Fig. 1. Child restraint use by age of child. 
In the current study, we examined the association between characteristics of mo- 
torists traveling with young children and CRD or seat belt use. Specific objectives 
included: (1) the measurement of current child restraint use rates, (2) examination of 
possible mechanisms for substantial increases in child restraint use following implemen- 
tation of compulsory use laws in recent years, (3) identification of target groups for 
additional efforts to increase the protection of children, and (4) identification of poten- 
tially fruitful avenues for continuing efforts to increase child restraint use. 
METHODS 
Actual child restraint use behavior of motorists throughout southeastern Michigan 
was observed, followed by personal interviews and mail-back questionnaires of the au- 
tomobile drivers observed. Data were collected by two trained field staff at each site: 
one recorded estimated age, sex, seating position, and restraint use for occupants of 
automobiles containing at least one young child; the other approached drivers as they 
were pulling into a parking space and asked if they would agree to a brief (5-8 minute) 
interview. If the subjects agreed, the interview was completed and the respondents were 
then asked if they would be willing to fill out a questionnaire, to be mailed back at their 
leisure. 
Fast-food restaurants were selected as the type of observation site on the basis of 
several criteria: (1) accurate observation of correct and incorrect child restraint use was 
possible, (2) sufficient numbers of children under the age of four would be present in 
motor vehicles, (3) observations could be made efficiently and economically, (4) on-site 
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Fig. 2. Child restraint use by relationship of driver to child. 
interviews with motorists could be conducted, (5) motorists observed with young children 
were reasonably representative of the entire population of such motorists, and (6) high 
proportions of motorists at the selected sites would agree to participate in the survey. 
!ieveral types of sites were considered, including fast-food restaurants, shopping centers, 
pediatric clinics, and day care centers. Motorists at pediatric clinics and day care centers 
lvere judged to be less representative of the general population than motorists at other 
sites. After extensive field testing of data collection protocols at alternative types of 
observation sites, fast-food restaurants were selected as a reasonable balance between 
competing sampling and measurement considerations. Observations and interviews were 
conducted during daylight hours at the entrances of 45 restaurants throughout the south- 
eastern region of the state in the fall of 1985 and spring of 1986.* 
A total of 717 drivers traveling with young children were in the sample, consisting 
of cars and light trucks with young children entering the parking lots from 11 AM to 7 
‘M, Sunday through Saturday. While our objective was to include all vehicles with young 
children, a small number of vehicles entering while an interview was in progress may 
lave been missed. Vehicle size, restraint use, sex, estimated age, seating position, and 
16 dimensions of child restraint use were observed for all 717 cases. Of the 717, 7.8% 
refused to participate in the study, resulting in 661 valid interviews. Of the 661 valid 
.nterview respondents, 657 agreed to complete the follow-up questionnaire. Of the 657 
(distributed questionnaires, 451 were returned. The return rate for the distributed ques- 
,tionnaires was therefore 68.6%. Additional details concerning the field methods can be 
found in Wagenaar, Molnar, and Businski et al. [1986]. 
*Communities included in the study were Ann Arbor, Brighton, Canton, Centerline, Chelsea, East 
!Detroit, Farmington, Flint, Howell, Livonia, Madison Heights, Port Huron, Roseville, and Warren. 
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Fig. 3. Child restraint use by family income. 
The final study sample was fairly representative of the larger Michigan population. 
First, although there was considerable variance in restraint use across sites (ranging from 
42.1% to lOO%), the overall rate of child restraint use observed at these southeastern 
Michigan restaurants was comparable to use rates observed among children three years 
of age and younger in recent statewide seat belt surveys using a probability sample of 
240 intersections throughout the state. In the current restaurant sample, 75% of children 
under four were restrained (either in seat belts or child safety seats) compared to 73.3% 
in both the April and July 1986 statewide seat belt survey waves and 59.1% in the 
December 1985 wave [Wagenaar, Molnar, and Businski et al., 1986; Wagenaar, Businski, 
and Molnar, 19861. Second, the driver restraint use rate of 61.1% observed in the current 
study was similar to the rate among drivers of vehicles in which children under age four 
were riding in the July 1986 statewide seat belt survey wave (57.7%) and slightly higher 
than rates observed in the April 1986 and December 1985 statewide waves (49.9% and 
41%, respectively). Third, the study sample was better educated than the general Mich- 
igan population; for example, 91.5% of the study sample had completed 12 or more 
years of schooling compared to 64.5% of Michigan residents age 15 and older (based 
on 1980 census figures). Finally, in terms of ethnic background, whites were slightly 
overrepresented in the study (91.5% in our sample compared to 85% in the general 
Michigan population in 1980). 
Percentage estimates reported below are followed by the value of two standard 
errors for that particular estimate. These values, when added and subtracted from the 
point estimates, provide 95% confidence intervals for each estimate. All standard errors 
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Fig. 4. Child restraint use by marital status. 
were calculated using the conventional simple random sample formula: u = pq/N. 
Because the majority of variables examined were nominal scale, the statistical significance 
of observed relationships was assessed using the x2 statistic. The strength or magnitude 
of the statistically significant relationships was measured using Cramer’s 4 statistic: 
+ = x’/(N*(q - 1)) where q = min (R, C), the minimum of the number of rows and 
number of columns in the table. Cramer’s 4 provides a measure of the strength of the 
association for nominal-scale variables that is roughly analogous to Pearson’s r for in- 
terval-scale variables [Marascuilo and McSweeney, 19771. Finally, note that the depen- 
dent variable used in calculation of the x2 and 4 statistics was trichotomized child restraint 
use (i.e., unrestrained, in an adult seat belt, or in a child safety seat). 
RESULTS 
Personal and behavioral characteristics associated with restraint use 
Ninety-two percent (26%) of motorists traveling with children under the age of 
one had those children restrained in an approved child restraint device. Of children age 
1 through 3, 55 + 4% were traveling in a child safety seat, and an additional 20 + 3% 
were restrained with an adult seat belt. Public support for the law requiring restraint of 
young children was found to be very high, with 90 f 3% indicating agreement with a 
statement on the questionnaire that use of child safety seats should be required by law. * 
*These sample estimates may be slightly higher than true population values, because subjects who refused 
to be interviewed were probably less interested in child safety issues and therefore less supportive of compulsory 
use. 
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Fig. 5. Child restraint use by age of driver. 
Interestingly, of those who did not agree that use of child safety seats should be required 
by law, the majority still restrained their children. 
Results indicate that there were several groups of motorists who had significantly 
lower than average child restraint use rates. First, use of child safety seats decreased 
rapidly with reported age of child-only 22% of three-year-olds compared to 92% of 
infants under one year old were observed using safety seats (Fig. 1; x2 = 192.86, u’f = 
6, p < .Ol; + = .38). Second, drivers who reported in the interview that they were not 
the parents of children they were traveling with had low rates of child restraint use (Fig. 
2; x2 = 36.01, u’f = 2, p < .Ol; + = .23). Third, motorists who reported incomes under 
$12,000 per year in the interview showed particularly low rates of child restraint use 
(Fig. 3; x2 = 24.32, d’ = 6, p < .Ol; r$ = .14). Those with incomes of $12,000 to $30,000 
per year were also found to have substantially lower rates of use than those with incomes 
over $30,000. 
Other groups with low child restraint use include drivers who identified themselves 
as unmarried in the interview (Fig. 4; x2 = 24.98, df = 6, p < .Ol; + = .14), drivers 
who identified themselves as over the age of 40 in the interview (Fig. 5; x2 = 19.51, 
df = 4, p < .02; + = .12), and drivers observed with four or more passengers (Fig. 6; 
x2 = 21.66, df = 6, p < .Ol; C$ = .12). Lower than average child restraint use among 
unmarried drivers and drivers over the age of 40 was seen both for those with family 
incomes of $12,000 to $29,999 and those with incomes of $30,000 and over (Table 1). 
For those with a family income less than $12,000, differences could not be discerned 
because of the small number of cases. The relationship between age of driver and child 
restraint use was also examined while controlling for the relationship between driver 





0 t t 
TWO Three FOW Five or More 
N=143 N=272 N=190 N-110 
71 .O% 
Number of Vehicle Occupants 
-i 
Fig. 6. Child restraint use by number of vehicle occupants 
and child (parent vs. nonparent). Differences were nonsignificant, however, due to the 
small number of cases within each subcategory (Table 2). 
Motorists who identified themselves as nonwhite in the interview were another group 
with low rates of seat belt or CRD use (Fig. 7; x2 = 39.72, df = 2, p < .Ol; + = .24). 
Differences in child restraint use between whites and nonwhites remained after con- 
trolling for the effects of income (Table 1). Because few studies of the effect of race on 
child restraint use have controlled for income, this finding is of particular interest. 
Drivers who reported in the interview that they travel with young children one or 
fewer days per week also had much lower rates of restraint use than other drivers 
(x2 = 23.87, df = 12, p < .05; $I = .14). This pattern was consistent across all income 
groups (Table l), and was also evident when looking at parents and nonparents separately 
(Table 2). 
Finally, observed belt use by the driver was strongly related to observed use of 
safety seats or seat belts for children (Fig. 8; x2 = 127.38, df = 2, p < .Ol; + = .43). 
As a result, continued efforts to increase the proportion of adults using seat belts fol- 
lowing enactment of adult compulsory use laws (which have now passed in 27 states and 
the District of Columbia) may have spillover effects in increasing restraint use for chil- 
dren. 
Relationship between perceptions of the law and restraint use 
All but two respondents completing the questionnaire believed that CRDs are ef- 
fective in reducing risk of a crash fatality, and almost everyone interviewed (95 * 2%) 
reported awareness of the mandatory child restraint law. However, the majority of 










Fig. 7. Child restraint use by ethnic background. 
interviewees (90 + 2%) did not know the specifics of the law’s requirements (i.e., that 
an infant under age one must be in a safety seat in any seat position, that those age one 
through three may be in a seat belt if in the rear seat). Those who did not know the 
specific requirements of the law had lower rates of seat belt and safety seat use. 
Interviewees clearly believed that the child restraint law is not enforced. Seventy- 
five percent (*3%) believe that police rarely or never stop violators of the child restraint 
law. Furthermore, even if one experiences the rare event of a police stop, 38 ? 4% 
accurately believed that a ticket is rarely or never issued. For example, in 1986 in 
Michigan, only 1,056 citations were issued by state police for violations of the child 
restraint law compared to nearly 5,000 in Tennessee in 1983, a state half the size of 
Michigan [Decker, Dewey, and Hutcheson et al., 19841. Combining the perceived prob- 
ability of being stopped with the perceived probability of receiving a ticket once stopped 
shows that motorists believe there is very little chance of experiencing any enforcement 
penalty for violation of the law. Motorists also seemed to be dissatisfied with the low 
levels of enforcement-91 * 3% agreed with a questionnaire item that child restraint 
laws should be strictly enforced (67 + 4% of all respondents completing the questionnaire 
item reported strong agreement). 
Very low levels of perceived enforcement risk yet high rates of child restraint use 
indicate that enforcement has not been a major influence on use. In fact, almost half 
(49 2 4%) of the motorists interviewed said that fear of receiving a ticket does not 
influence their child restraint use. Instead of a simple deterrence effect, the law and 
associated programmatic efforts appear to have achieved a significant change in social 
norms concerning safety restraints for young children. Three-quarters (78 ? 3%) of the 
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Table 1. Percent of children restrained by family income and marital status, age of driver, ethnic 
background. and days traveling, with children per week’ 
Family Income 
Marital Status 
Leas than $12,000 Sl2,00&$29,999 $30,000 and over TOTAL 
Nonmarried 
Married 
Age of Driver 
61.9fl5.0 65.5 f 17.7 73.7 f 20.2 63.4 + 10.0 
59.0 f 15.8 78.3 f 6.4 83.7 f 4.0 80.2 f 3.3 
15-24 64.7 f 16.4 73.0 f 14.6 90.0f 11.0 73.2 f 8.7 
25-40 56.1 + 15.5 81.3 + 6.6 84.1 + 4.2 80.6 * 3.5 






67.7f11.6 79.7 f 6.0 84.5 f 3.9 80.9 i 3.2 
31.2f23.2 44.4 f 23.4 60.0 f 21.9 44.6 +I 13.3 
1 or Less 31.2 f 23.2 59.3 f 18.9 54.8 f 17.9 49.4* 11.4 
2 or More 68.7f11.6 79.2 + 6.3 85.8 f 3.8 81.6 f 3.2 
TOTAL 60.5 f 10.9 76.4 * 6.1 83.2 + 3.9 77.8 + 3.2 
*Values are an estimated percent of children restrained followed by twice the standard error of 
the estimate, which when added to and subtracted from the estimate produce 95% confidence intervals. 
respondents believe that 60% or more of the public support the law. Over half (52 f 
4%) believe 60% or more of the public obeys the law. Almost two-thirds (64 -+ 5%) 
report that more than 80% of their friends restrain children when driving. Almost three- 
quarters (72 5 4%) believe other people notice whether young children are belted or 
in a safety seat. All of these items indicate that there has now emerged a social norm 
that drivers are expected to restrain young children when traveling in an automobile. 
Furthermore, respondents who believe that the public obeys the law, that their friends 
use child restraints, and that others notice use are more likely to use child restraints 
themselves. 
Relationship between restraint characteristics and restraint use 
Although only a quarter of the respondents completing the questionnaire believed 
that children do not like to travel in safety seats (24 2 4%), those who felt this way 
were substantially less likely to use CRDs. Continuing education efforts stating that 
children enjoy traveling in CRDs may help increase use by this part of the population. 
Respondents who indicated no strong opinion on the questionnaire concerning 
whether CRD use is bothersome and whether CRD use should be required by law had 
significantly lower rates of child restraint use than those who had strong opinions on 
these issues (either positive or negative). This pattern may indicate that there is a small 
segment of the population that is apathetic concerning child restraints. Perhaps they do 
not take child restraint use seriously and are not willing to invest time and energy in 
this issue. 
DISCUSSION 
Our findings suggest two sets of strategies to increase child restraint device use rates. 
The first set of strategies involves knowledge of the mandatory use law. Despite over- 
whelming support for the law, the level of knowledge about specifics of the law was low. 
Furthermore, respondents who did not know the specifics of the law had lower rates of 
child restraint use. Continuing efforts to educate parents about the child restraint law 
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Fig. 8. Child restraint use by observed driver restraint use. 
providers and day care providers) are warranted. This education should include reas- 
surance that children not only become accustomed to CRDs with regular use but actually 
prefer to ride in them. 
The second set of strategies involves enforcement of the law. Currently the restraint 
law is not strictly enforced. This practice was accurately reflected in the respondents’ 
perceptions that police rarely stop or ticket violators of the CRD law. Since fear of 
enforcement does not seem to be motivating appropriate CRD use at this point, increased 
enforcement efforts-to the point where it becomes obvious to the motoring public that 
traffic officials take the law seriously-may be indicated. Stated alternatively, the law 
seems to have had an indirect educational, symbolic, and normative effect, but its direct 
motivational effect has yet to be activated or tested. Although limited resources may 
preclude the police from enhancing their enforcement efforts, evidence from other studies 
suggests that such efforts do increase use rates [Williams, Preusser, and Blomberg et al., 
19871. 
In addition to directly influencing use, stricter enforcement would probably add 
impetus to what is apparently a growing public norm that child restraint use is the 
expected behavior. Respondents believed that most of their friends used CRDs, that 
the public in general obeys the law, that others notice when CRDs are not used, and 
that the law should be strictly enforced. Public information campaigns should build upon 
this developing norm. Such efforts would be similar to drinking and driving efforts which 
appear to be more successful when they emphasize the changing norms about acceptable 
drinking behavior than when they simply admonish the public not to drink and drive 
[Wagenaar, 19831. 
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Table 2. Percent of children restrained by relationship of driver to child and age of driver and days 
traveling with children per week* 






1 or Less 
2 or More 
TOTAL 
Relationship of Driver to Child 
Parent Nonparent TOTAL 
80.3 * 9.4 57.6 k 17.2 73.2 f 0.7 
82.1 f 3.6 64.1 f 15.4 80.6 f 3.5 
70.6 f 22.1 58.5 f 15.4 62.0 f 12.7 
52.8 + 16.6 46.3 f 15.6 49.4 f 11.4 
03.5 f 3.3 68.1 + 11.0 81.6k3.2 
81.5 * 3.3 60.2 f 9.2 77.0 * 3.2 
*Values are an estimated percent of children restrained followed by twice the standard error of 
the estimate, which when added to and subtracted from the estimate produce 95% confidence intervals. 
In addition to these sets of strategies, our findings suggest that efforts to increase 
child restraint use should be especially directed at certain groups at high risk for nonuse. 
Consistent with previous reports, drivers of low income, other than white race, and over 
40 years of age had lower CRD use rates. 
Finally, our analyses indicate the need for studies of CRD use combining observation 
and interview methods which include much larger numbers of respondents. Any study 
focusing on drivers traveling with small children will necessarily overrepresent married 
female 20-40-year-old parents. These characteristics, with the exception of driver gender, 
were found in the current study to be associated with CRD use. Multivariate analyses 
in our study were limited by the small number of cases within each subcategory, and 
the resulting large standard errors associated with subgroup CRD use estimates. The 
resources required for larger-scale field observation and interview studies are a significant 
impediment, but major further advances in knowledge of restraint behavior among 
motorists traveling with children are not likely without such efforts. 
In summary, although a high proportion of drivers restrain young children in au- 
tomobiles, unacceptable numbers of children are still at risk as motor vehicle occupants. 
Increased educational efforts about the law and enhanced enforcement of the law would 
further reduce this major risk to the health and well-being of children. 
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